Hospital case notes are a crucial source of data but are subject to two major biases: incompleteness of data and non-retrieval. To assess these biases in relation to colorectal cancer a study was 
Introduction
Hospital records are at the heart of the audit process, constituting the most widely used and probably the most important source of data in the audit cycle. Audit based on case notes is threatened by two main sources of bias: incompleteness and non-retrieval. Although it is widely assumed that the process of medical audit itself helps to increase the rates of completeness and retrieval,' 2 comparatively few studies have attempted to quantify these changes and those that have done so have yielded conflicting results.3`6 Gabbay et al appraised the quality of two sets of case notes and concentrated on qualitative factors such as whether the notes were generally legible, whether the history of the presenting symptom was well recorded, and whether the initial management was appropriate' -that is, the clinicians completing the questionnaire were asked to make a high proportion of value judgments. Not surprisingly, perhaps, interobserver variation was high. Rai et al in a study of records of geriatric patients concentrated on specific data items (for example, falls, incontinence, rectal examination, mobility) and found that the audit process did not improve the quality of notes kept, although their standard improved significantly when a standardized proforma was inserted into the notes as an aide memoire to the clinicians. 5 6 The extent of incompleteness is subject to bias from non-retrieval. Gulliford et al examined the impact of non-retrieval of case notes on medical audit and found lower retrieval rates for deceased patients and patients treated at teaching hospitals.7 Krarup and Lamont also recorded high non-retrieval rates in patients receiving certain diagnostic procedures. 8 This study examines both of these two possible biases in obtaining information: quality of information recorded and case note retrieval in four districts. patients receiving treatment; similarly, standards could be set for investigations.
Methods
On the whole, treatment data were well recorded in the notes. Radiotherapy and chemotherapy are relatively rare forms of treatment in colorectal cancer, accounting for less than 15% of all treatments. In our discussions with clinicians, they indicated that incomplete data on chemotherapy and radiotherapy may often be owing to separate sets of notes being compiled for those treatments. This is problematic for cancer registry clerks attempting to retrieve data and may also have implications for patient care. In some cancers in which radiotherapy and chemotherapy may form a greater proportion of treatment the failure to retrieve information on these treatments, with their subsequent underestimation, could have serious implications for resource estimates. The variations observed across districts in chemotherapy and radiotherapy may be due to selection bias in retrieval of case notes or incompleteness of data.
The high degree of completeness for date of death probably indicates that most patients with colorectal cancer die in hospital, which we verified against data in the death certificate.
NON-RETRIEVAL
This study shows that retrieval rates in the four districts vary by district of residence and that the selective retrieval of case notes could bias the results of audit in some districts. This will be of concern to those involved in studies across districts or in regional audit, since biases in the retrieval of case notes may selectively influence the recording of information and make comparisons across districts difficult. This is illustrated in districts C and D where retrieved case notes were more likely to be of living patients or those who had received treatment. The different retrieval rates may be partly explained by our observations of the different arrangements and resources available for storing medical records. In district A notes are retained for 10 years after the last date of the patient's attendance or six years if the patient has died. Although the notes are stored at several sites and not on microfiche, they can be accessed more or less immediately. In district B all case notes are stored on a single site for the first two years after the last date of attendance; thereafter, they may be transferred to other sites. In district B we observed an efficient and well resourced modern medical records department. Case note retrieval in district C is mainly from microfiche copies. Since records of surviving patients take priority over those of deceased patients in transfer to microfiche this could account for the survival bias observed. In district D, notes are transferred to microfiche only five years after the last date of attendance, and so most of the notes we requested should have been available in hard copy. However, we found that the methods of storing case notes of deceased patients and patients who have been discharged varied considerably across districts, and in districts C and D there was no systematic filing and storage of these case notes. This could account for the finding that survival and treatment were both positively associated with retrieval and also explains the difficulty in retrieving the case notes.
OUTCOME OF THIS STUDY
We presented our work to the local audit coordinators and clinicians in all four district hospital sites either at combined clinical and pathology meetings or at their postgraduate meetings. Purchasers attended some of these meetings. On two hospital sites we used case notes where data were absent or disagreed with our proforma to verify the process and illustrate the problems. We offered audit coordinators the opportunity to build on our work and disseminated the King's Fund consensus statement on colorectal cancer9 together with guidelines of the United Kingdom Coordinating Committee for Cancer (UKCCR) on staging for colorectal cancer,'0 which many surgeons and pathologists had not previously seen. The initial response to our presentations varied, with some occasional hostility, but many clinicians readily admitted that they had no protocols for investigating and treating colorectal cancer. One surgeon said that staging was not important for outcome.
Several months after our presentation a senior pathologist who is chair of medical audit in one of the districts informed us that the pathologists and clinicians had agreed to use the UKCCR staging protocol to set standards for colorectal cancer but expressed concern that the standards might be too high for their current resources; we suggested their amendment in the light of expert opinion and local resources. The same district is taking forward a prospective audit of its case notes. Most of the other district hospitals have begun to develop standards for staging and treatment protocols.
In conclusion, this study shows that data on colorectal cancer in case notes are inadequate and that non-retrieval of case notes may further confound the interpretation of incomplete data in case note audit. There is no published account of the different standards and resourcing of medical record departments and this requires further study if medical audit committees are to address the issue of nonretrieval of case notes.
Missing data items will affect national cancer registry data and, in particular, the interpretation of epidemiological trends in incidence, treatment, and survival. Both regionally, and locally, missing data items will affect the evaluation of care. More work and closer liaison is required between medical audit officers, clinicians, and those who gather data, whether for purchasing or for other databases such as the cancer registry.
The methodology used in this study could be widely applied across specialties and treatment centres. Its advantages are threefold: it will allow clinicians to identify areas where standards are needed; it can be used to set standards, and it can help to monitor whether standards are being adhered to.
To address the problem of incompleteness clinicians could develop a proforma and audit its effects on completeness of case notes. Use of a proforma would have two major benefits: it would serve as an aid to developing clinical protocols and it would help cancer registry clerks to improve the completeness of their registers, making these better tools for epidemiological and public health related studies.
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